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(54) Intramedullary bone plate with modular head

(57) An intramedullary bone plate device (10), com-
prising:
an intramedullary stem (200) element configured to pro-
vide fixation within a medullary canal of a bone;
a modular bone plate head (100) element having a top
surface, a bottom surface, a lateral side, a medial side
and a connector (712) element, wherein the medial side
comprises an outwardly extending member (103), the
medial-lateral width of the modular bone plate head (100)
element being greater or equal to one half the proximal-
distal length of the modular bone plate head (100) ele-

ment, wherein the connector (712) element (712) ex-
tends in a downward direction and is fixed to a proximal
edge of the modular bone plate head (100) element;
a neck (300) element fixed to an end of the intramedullary
stem (200) element and configured to couple to the mod-
ular bone plate head (100) element;
a locking screw (708); and

wherein the locking screw (708) is configured to connect
the modular bone plate head (100) element to the neck
(300) element.
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Description

Field of the Invention

[0001] This invention relates generally to implantable,
surgical devices and the method for implantation and, in
particular, to an improved surgical device to be used in
the internal fixation of fractures to the distal radius and
other long bones.

Background of Invention

[0002] There are a variety of surgical devices and
methods that are being used to treat fractures of the distal
radius. Historically, open reduction and internal fixation
(ORIF) of distal radius fractures has been accomplished
by the implantation of various types of metallic plates,
pegs, wires and screws utilizing a dorsal approach and
securing such plates on the dorsal aspect of the radius.
Examples of such devices can be found in U.S. Patent
Nos. 6,706,046 and 6,730,090. Implanting surgical de-
vices using a dorsal approach is technically easier as
critical vascular and soft tissue structures are avoided.
A shortcoming and surgical complication caused by the
prior art and the corresponding dorsal approach is an
increased potential for tendonitis and/or tendon rupture
caused by the device thickness and non-uniformity of the
adjacent device surface. The prior art also has not been
designed to stabilize comminuted fractures of the distal
radius in that these devices medial-lateral width is too
narrow to adequately span and immobilize fracture sites.
Further, the prior arts’ use of fixation pegs with set angle
orientations does not allow for adequate bone fragment
fixation in distal radius fractures.
[0003] The state of the art for treating fractures of the
distal radius has recently shifted to ORIF utilizing a volar
approach. The reason for the shift was the possible elim-
ination of tendonitis and/or tendon rupture that had been
experienced with surgical devices implanted dorsally.
The shortcoming of the volar approach is the presence
of significant soft tissue and vascular anatomy and the
resulting technically challenging
[0004] implantation procedure of the surgical device.
Examples of surgical devices implanted using a volar ap-
proach include U.S. Patents Nos.: 6,440,135, 6,364,882,
6,508,819, 6,358,250, 6,893,444, 6,767,351 and
6,712,820. The invention described herein addresses
these and other shortcomings of the prior art.

Summary of the Invention

[0005] The present invention provides an intramedul-
lary bone plate with sheath having an intramedullary stem
element that is composed of a proximal portion and a
distal portion. The exterior surface of the distal portion
being configured, for example shaped or dimensioned
by machined means, surface treatments or applied three-
dimensional surface coatings to enhance bone fixation

and rotational stability. The proximal portion being of a
smaller circular diameter and having an arced geometry
in the sagittal plane, allowing for intramedullary contact
and securement.
[0006] In another aspect, the bone plate of the present
invention may also include a bone plate head element
with the medial side of the bone plate head consisting of
a downward angled and outward projecting tab member.
This medial tab member sits over the medial side of the
radius when the intramedullary stem is properly inserted.
Numerous angled, non-threaded and through bone
screw and surgical k-wire holes may be located in the
bone plate head allowing for fixation of bone fragments
and anatomic reconstruction of the fractured distal radi-
us. All bone screw holes are typically located in the lateral
and central aspects of the bone plate head, with all sur-
gical k-wire holes preferably being located in the medial
tab member. A threaded screw hole with a centerline
perpendicular to the top surface of the bone plate head
may be located in the sheath recess of the bone plate
head.
[0007] A neck element rigidly connects the bone plate
head to the intramedullary stem. The neck element orig-
inates at the most distal end of the intramedullary stem
and angles in an upward direction connecting to the most
proximal edge or bottom of the bone plate head. The
neck element offsets axially and longitudinally in the sag-
ittal plane, the intramedullary stem from the bone plate
head.
[0008] In yet another aspect of the present invention,
a sheath element may be attached to the bone plate
head. The sheath fits within the sheath recess and may
be secured by the sheath screw that engages both the
sheath and bone plate head. When in the recess, the
sheath covers all of the bone screw heads. The sheath
may also include nobs or recesses located on the bottom
surface wherein when inserted, the nobs would typically
project onto the opposing bone screw head wherein the
recesses would receive the bone screw head. These
nobs and recesses are intended to substantially inhibit
any movement by the screw from its implanted position.
The sheath, when joined with the bone plate head, is
preferably of minimal overall thickness, thereby giving
the invention a low profile and congruent surface for the
adjacent contacting soft tissue.
[0009] The present invention is used for treating distal
radius fractures and fractures of similar types in other
long bones. Typically the intramedullary stem is inserted
into the medullary canal of the bone through the fracture
site. The intramedullary stem is then seated and the bone
plate head is aligned over the fracture site while ensuring
the medial tab member is located over the medial bone
fragment. By aligning and seating the bone plate head,
the fracture is reduced and buttressed. While maintaining
the set position of the fracture, holes may be drilled
through the bone plate head into the bone fracture frag-
ments. The drill holes and inserted bone screws are typ-
ically at set angles as determined by the bone plate head.
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Following placement of the bone screws, the sheath may
be set into the sheath recess with the bottom surface
nobs preferably making contact with the two distal bone
screw heads or in the alternative, the bone screw heads
preferably projecting into the recesses. The sheath screw
typically engages both the sheath and bone plate head
and draws the sheath tightly into the sheath recess. Last-
ly, surgical k-wire may be inserted through the holes lo-
cated in the medial tab member. The surgical k-wire
would be used to secure any bone fracture fragments
situated near the medial side of the bone. Following final
placement of the surgical k-wire, the free ends may be
cut and bent into the wire channel that longitudinal con-
nects the holes located on the top surface of the medial
tab member.

Brief Description of the Drawings

[0010] The subject matter which is regarded as the in-
vention is particularly pointed out and distinctly claimed
in the claims at the conclusion of the specification. The
features and advantages of the invention will be apparent
from the following detailed description taken in conjunc-
tion with the accompanying drawings, which drawings
illustrate several embodiments of the invention.
[0011] FIG. 1 is a distal end top perspective view of
the subject invention.
[0012] FIG. 2 is a top view of the subject invention.
[0013] FIG. 3 is a lateral view of the subject invention.
[0014] FIG. 4 is a cross-section view of the bone plate
head element along line 4-4.
[0015] FIG. 5 is a top view of the radius and ulna with
the implanted subject invention.
[0016] FIG. 6 is a cross-section of the distal portion of
the intramedullary stem element with the longitudinal run-
ning flutes along line 6-6.
[0017] FIG. 7 is a distal end top perspective view of
the sheath element.
[0018] FIG. 8 is a proximal end bottom perspective
view of the sheath element.
[0019] FIG. 9 is a transverse plane section view of the
distal-medial and distal-lateral bone screw holes.
[0020] FIG. 10 is a sagittal plane section view of the
distal-medial and distal-lateral bone screw holes.
[0021] FIG. 11 is a side view of the bone screw.
[0022] FIG. 12 is a side view of the sheath screw.
[0023] FIG. 13 is a transverse plane section view of
the proximal-lateral bone screw hole.
[0024] FIG. 14 is a side view of the implanted invention.
[0025] FIGS. 15-18 show the method used in treating
distal radius fractures with the invention.
[0026] FIG. 19 is an alternative embodiment of the in-
vention with a surface coating applied to the intramedul-
lary stem.
[0027] FIG. 20 is an alternative embodiment of the in-
vention with porous coating applied to the intramedullary
stem element.
[0028] FIG. 21 is an alternative embodiment of the in-

vention with a straight proximal portion to the intramed-
ullary stem element.
[0029] FIG. 22 is an alternative embodiment of the in-
vention showing an exploded view of the modular bone
plate head element and neck element.
[0030] FIG. 23 is an alternative embodiment of the in-
vention showing an assembly view of the modular bone
plate head element and neck element.
[0031] FIG. 24 is an alternative embodiment of the in-
vention showing the bone plate head element with the
proximal edge hood.
[0032] FIG. 25 is an alternative embodiment of the in-
vention showing an assembly view of the straight proxi-
mal portion to the intramedullary stem element and the
bone plate head element fixed with a neck element angle
of ninety degrees.
[0033] FIG. 26 is a proximal and bottom perspective
of an alternative embodiment of the sheath.

Detailed Description of the Invention

[0034] FIG. 1 shows the general arrangement of a pre-
ferred embodiment of the intramedullary bone plate with
sheath 10 of this invention. Generally, the intramedullary
bone plate with sheath 10 includes a bone plate head
100, an intramedullary stem 200, a connecting neck 300,
a sheath 400, a bone screw 500, a sheath screw 600 and
surgical k-wire (not shown). The various embodiments
of the present invention, as described in greater detail
below, result in the intramedullary bone plate with sheath
designed to allow for greater intraoperative flexibility and
fracture stabilization.
[0035] With reference to FIG. 2, the bone plate head
100 is shaped with the overall head width 101 being,
preferably, greater than or equal to one half that of the
longitudinal length of the head 102. As shown in FIG. 4,
the medial tab member 103 is directed downward at an
angle of approximately seventy degrees relative to the
transverse plane, allowing for increased bone fragment
capture. A sheath recess 105 may be oriented in the cen-
tral aspect of the bone plate head 100 allowing for the
insertion of the sheath 400. FIG. 4 also shows the sheath
recess 105 including at least one raised boundary 119
on the lateral side of the bone plate head 100. As shown
in FIG. 2, in the preferred embodiment, the boundary 119
continues around to the proximal side of the bone plate
head 100 forming a tab shaped alcove 121 at the neck
300 bone plate head 100 junction. FIGS. 2 and 4 also
show a raised circular collar 120 being approximately
concentric with the threaded screw hole 111. In the em-
bodiment shown in FIG. 2, three counter-bored non-
threaded bone screw holes 106, 107, 109 are located in
the central aspect of the bone plate head 100.
[0036] As shown in FIG. 9, the distal-medial screw hole
106 allows for preferably, for example, ten degrees of
outward angulation relative to the centerline line of the
intramedullary stem 200 and as shown in FIG. 10, the
screw hole 106 allows for, preferably, for example, nine-

3 4 



EP 2 174 611 A1

4

5

10

15

20

25

30

35

40

45

50

55

ty-five degrees relative to the top surface of the bone
plate head 100. As shown in FIG. 9, the distal-lateral
screw hole 107 allows for, preferably, for example, thirty-
three degrees of outward angulation relative to the cen-
terline line of the intramedullary stem 200 and as shown
in FIG. 10, the screw hole 107 allows for, preferably, for
example, eighty degrees relative to the top surface of the
bone plate head 100. The centerline of the proximal-me-
dial screw hole 109 is substantially parallel to the center-
line line of the intramedullary stem 200 and about normal
to the top surface of the bone plate head 100.
[0037] As seen in FIG. 13, the proximal-lateral screw
hole 108 may include a spherical seat area 110 allowing
for the bone screw 500 to pivot in an inward and outward
direction with a preferable overall range of twenty de-
grees relative to the centerline of the intramedullary stem
200 and a preferable overall range of twenty degrees in
the proximal-distal direction. Referring again to FIG. 2, a
threaded through hole 111 is preferably located in the
central aspect of the sheath recess 105. The centerline
of the threaded hole 111 is oriented about normal to the
top surface of the sheath recess 105. The sheath screw
600 may be threaded into the threaded hole 111 as de-
scribed below, following the placement of the sheath 400
into the sheath recess 105.
[0038] As shown in FIG. 2 , the medial tab member
103 may include, for example, through holes 112, 113,
114, 115 of smaller diameter relative to bone screw holes
106, 107, 108, 109. Each of the four holes 112, 113, 114,
115 are preferably angled forty-five degrees proximally
and fifteen degrees laterally. The medial-distal and me-
dial-proximal holes 114, 115 may be connected by a lon-
gitudinal channel 116 and the lateral-distal and lateral-
proximal holes 112, 113 may also be connected by a
longitudinal channel 117. These longitudinal channels al-
low for the insertion of surgical k-wire therethrough. FIG.
4 shows the longitudinal channels 116, 117 running sub-
stantially parallel to each other and to the centerline of
the intramedullary stem 200. Following the insertion of
surgical k-wires and securement of bone fragments with
these wires, the free ends may pass through bottom sur-
face 104 of the medial tab member 104 and through any
of the four holes 112, 113, 114, 115. Dependent upon
the exiting hole 112, 113, 114, 115, the free end of the
wire may be bent into the adjacent channel 116, 117,
with the free end typically being inserted into the corre-
sponding connected hole 112, 113, 114, 115. As illus-
trated in FIG. 4, the bottom surface of the bone plate
head 118 is relatively concave allowing for increased
bone-bone plate head contact, while the bottom surface
of the medial tab member 104 is typically constructed
with a flat geometry.
[0039] Referring to FIGS. 1, 2 and 3, the intramedullary
stem 200 is comprised of a distal portion 201, a proximal
portion 202 and a mid-shaft portion 203. The distal portion
201 is preferably a circular cross-section that then tapers
to approximately match and connect to the smaller cir-
cular cross-section of the proximal portion 202. FIGS. 1,

2 and 3 show the taper member being located approxi-
mately in the mid-shaft portion 203. The taper member
usually extends through the mid-shaft portion 203 until it
matches the smaller circular diameter of the proximal por-
tion 202.
[0040] FIG. 6 shows the longitudinally running flutes
204 that may be machined into the exterior circumference
surface of the distal portion 201. The flutes 204 are
shaped and dimensioned preferably for the purpose of
medullary canal fixation within the bone and rotational
control of the invention 10. As shown in FIGS. 1, 2 and
3, the flutes 204 extend from the most distal end of the
distal portion 201 to approximately the mid-point of the
taper member in the mid-shaft portion 203.
[0041] With reference to FIG. 2, the proximal portion
202 is relatively straight with respect to the coronal plane.
FIGS. 2 and 3 show the proximal portion 202 being pref-
erably bi-arced with respect to the sagittal plane. As seen
again in FIG. 3, the downward projecting arc 205 runs
from about the proximal tip of the intramedullary stem
200 to approximately the mid-point of the proximal portion
202. An upward projecting arc 206 of a slightly lesser
radius starts approximately at the distal end of the down-
ward arc 205 and extends to about proximal end of the
mid-shaft portion 203. As shown in FIGS. 14 and 18, the
combination of these two opposing arcs allows for three-
point fixation within the bone’s medullary canal by the
intramedullary stem 200.
[0042] FIG. 14 further shows that implant fixation and
stability may be achieved through multiple mechanisms,
including but not limited to, the three point fixation pro-
vided by the intramedullary stem 200, the interference fit
of the flutes 204, or a combination of these two mecha-
nisms. Additionally, axial implant fixation and stability is
partially achieved by the proximal side of the bone plate
head 100 abutting the cortical wall of the distal radius.
FIG. 24 shows an alternative embodiment of the inven-
tion 10, wherein the entire proximal side of the bone plate
head 100 has a distinct hood 123 that projects in the
proximal direction making intimate contact with the cor-
tical wall of the distal radius.
[0043] FIG. 3 shows the connecting neck element 300
between the most distal end of the intramedullary stem
200 and typically, the proximal edge of the bone plate
head 100. Referring again to FIG 3, the neck 300 essen-
tially offsets the intramedullary stem 200 and the bone
plate head 100 in two directions. In the sagittal plane, the
centerline of the intramedullary stem 200 is substantially
parallel to the centerline of the bone plate head 100, while
in the coronal and sagittal planes the intramedullary stem
200 is longitudinally offset from the bone plate head 100.
As seen in FIG. 3, the neck 300 is typically set at an acute
angle relative to the centerline of the intramedullary stem
200, although this angle may reach ninety degrees. With
reference to FIGS. 2 and 3, the neck 300 may have a
slight reverse taper in that the cross-section of the neck
300 at the bone plate head junction may be smaller rel-
ative to the cross-section of the neck 300 at the intramed-
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ullary stem junction.
[0044] As seen in FIG. 1, the sheath 400 typically has
a smooth convex top surface 403 that when inserted into
the sheath recess 105 is usually contiguous with the outer
aspects of the bone plate head 100. When joined, the
bone plate head 100 and the sheath 400 preferably form
a low-profile and congruent surface that will allow for non-
disruption of the dissected soft-tissue. As seen in FIG.
7, the sheath 400 is essentially a rectangular shape with
a tab component 404 extending from the proximal side
that may insert into the alcove 121. A threaded through
hole 401 is typically located slightly off-center from both
the medial-lateral and proximal-distal direction. As
shown in FIG. 7, the threaded hole 401 may have a coun-
ter-bore 406 to allow for the sheath screw head 601 to
sit flush with the top surface 403 when fully engaged.
FIG. 1 shows the sheath screw 600 fully inserted. FIG.
8 illustrates the bottom surface of the sheath 400, the
nobs 402 and the circular groove 405 that is approxi-
mately concentric to the threaded hole 401. Referring
again to FIG. 8, the nobs 402 typically are cylinder-like
members preferably projecting from the bottom surface
of the sheath 400. When the sheath 400 is inserted into
the sheath recess 105, the irregular ends of the nobs 402
may project onto the heads of the inserted distal-lateral
bone screw 500 and distal-medial bone screw 500 pref-
erably substantially inhibiting any movement of these
bone screws 500 from their implanted positions as seen
in FIG. 1. An alternative embodiment of the sheath 400
is shown in FIG. 26, wherein recesses 407 are preferably
located on the bottom surface of the sheath 400. In this
embodiment, when the sheath 400 is inserted into the
sheath recess 105, the recesses 407 align with the dome
shaped heads (not shown) of the inserted bone screws
500, preferably substantially inhibiting any movement of
the bone screws 500 from their implanted positions.
[0045] The bone screw 500 as seen in FIG. 11 may be
used in conjunction with the bone plate head 100 to se-
cure bone fragments and reduce the distal radial fracture
700. The bone screw 500 is typically available in various
lengths. The length of bone screw 500 utilized is usually
dependent upon the size and orientation of the bone frag-
ment. The screw head 501 typically has a star shaped
indention on the top that matches the insertion tool head
(not shown) and is flat. In an alternative embodiment of
the bone screw 500, the screw head 501 would be dome
shaped (not shown). The screw head 501 has a slight
undercut that then transitions into the screw shank 502.
The screw shank 502 preferably has a diameter equal to
the major diameter of the bone screw 500. The under-
surface of the screw head 503 is relatively flat thereby
allowing the bone screw 500 to comfortably sit within the
counterbore 122 of the bone screw holes 106, 107, 109.
The threads 504 are machined to allow the bone screw
500 to self-tap.
[0046] As seen in FIG. 12, the sheath screw 600 has
a predominately flat head 601 and typically has the same
a star shaped indention as the bone screw 500. The flat

head 601 typically allows for the sheath screw 600, when
fully inserted, to sit flush with the sheath top surface 403.
The sheath screw 600 when threaded engages both the
sheath 400 and the bone plate head 100. Alternatively,
the sheath 400 and the bone plate head 100 may be
assembled and secured by means other than the sheath
screw 600. These other means include but are not limited
to, multiple sheath screws, a hinge element fixing the
sheath 400 and bone plate head 100 on one side with a
snap-like locking element or screw on the opposing side
of the hinge element, or a snap-like locking elements on
opposing sides of the sheath 400 that may lock within a
corresponding opening on the bone plate head 100.
[0047] The preferred embodiment of the invention 10
may be used to treat distal fractures of the radius 700
and other similar types of fractures in long bones. For
distal radius fractures, typically, the implantation method
commences with a skin incision being made on the dorsal
aspect of the distal radius that is over the 3rd extensor
compartment. Several soft tissue structures, including
the extensor tendons may be dissected and distracted
from the site, with heightened care being taken to protect
the radial sensory nerve. The fracture 700 and the in-
volved distal radius are exposed. As shown in FIG. 15,
if Lister’s tubercule 701 is not already fragmented, a
rongeur or other cutting device (not shown) is used to
remove the prominence. If access to the medullary canal
is not obvious, then an awl 710 is used to prepare an
initial opening.
[0048] In further preparation of the implant site and the
medullary canal 703, FIG. 16 illustrates the use of the
one-piece broach 704 that may be inserted into the med-
ullary canal 703 while the wrist is in a relatively flexed
position. In the event further seating of the broach is de-
sired, a twist drill may be used to notch the dorsum (not
shown).
[0049] The intramedullary stem 200 may encounter
mild resistance when inserted as it makes contact with
the walls of the medullary canal 703. If the distal aspect
of the bone plate head 100 overhangs the radiocarpal
joint, a notch may be made with a twist drill or rongeur
(not shown) in the distal radius allowing the neck 300 to
seat further proximally. Once properly placed, the bone
plate head 100 will typically be directly under the previous
dissected EPL and EDC tendons (not shown) and as a
result of the buttressing effect of the seating process and
bone plate head 100 placement, the alignment of the
fracture 700 should be markedly improved.
[0050] As shown in FIG. 17, following final seating of
the intramedullary bone plate device 10 and while main-
taining fracture reduction, a drill guide 705 may be at-
tached to the bone plate head 100 for drilling the pilot
holes through the bone screw holes 106, 107, 108, 109
in advance of inserting the bone screws 500. A depth
gage is typically used (not shown) to determine the ap-
propriate length bone screw 500 to be used when secur-
ing the bone fragments.
[0051] As shown in FIG. 18, following final tightening
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of the bone screws 500, the sheath 400 is placed into
the sheath recess 105, allowing the nobs 402 or recesses
407 to essentially align with the opposing bone screw
heads 501. The sheath 400 is then typically fixed to the
bone plate head 100 with the sheath screw 600. In the
event further fracture fixation is required, surgical k-wire
may be inserted into the wire holes 112, 113, 114, 115
located in the medial tab member 103 with special atten-
tion being taken to ensure that the free ends of the sur-
gical k-wire are adequately placed within the wire chan-
nels 116, 117.
[0052] FIG. 19 shows another embodiment of the
present invention, an intramedullary bone plate with
sheath 10. As described previously, the distal portion 201
of the intramedullary stem 200 preferably functions to
provide medullary canal fixation and rotational stability.
In the alternative embodiment of the present invention,
the longitudinal flutes 204 are absent from the distal por-
tion 201. The smooth exterior surface of the distal portion
201 may be modified to enhance bone fixation and rota-
tional stability by undergoing a surface treatment 800 that
may include, but is not limited to grit blast, in-laid wire
mesh and plasma spray.
[0053] As shown in FIG. 20, a further alternative em-
bodiment of the present invention, the smooth exterior
surface of the distal portion 201 may be configured to
provide enhanced bone fixation and rotational stability
by the application of a three-dimension surface coating
801 that may include, but is not limited to porous-coating
and bioactive agents. Such bioactive agents may include,
but are not limited to tri-calcium phosphate, hydroxyap-
atite and bone growth factors.
[0054] FIG. 21 illustrates yet another embodiment of
the present invention, an intramedullary bone plate with
sheath 10. Referencing FIG. 21 again, the proximal por-
tion 202 of the intramedullary stem 200 is relatively
straight in both the sagittal and coronal planes. A trans-
verse through hole 706 is located along the length of the
intramedullary stem. An example of this embodiment is
seen in FIG. 21 wherein the transverse hole 706 is locat-
ed near the tip of the intramedullary stem 200. The trans-
verse hole 706 would allow for a pin or screw to be in-
serted through the cortex of the radius or other long bone
in which the invention 10 is implanted. After passing
through the transverse hole 706, the pin or screw may
be fixed into the diametric opposite outer bone cortex,
thereby substantially securing the position of the in-
tramedullary bone plate 10.
[0055] FIGS. 22 and 23 illustrates another embodi-
ment of the present invention, an intramedullary bone
plate with sheath 10. The present invention 10 provides
for the intramedullary stem 200 and the bone plate head
100 to be connected in a fixed manner by a neck 300.
As seen in FIGS. 22 and 23, the bone plate head 100 of
the alternative embodiment is modular. On the proximal
edge of the bone plate 100, a downward angled connect-
er 712 may be located with a through hole 707 directed
along the connecter’s 712 centerline. The connecter end

713 is typically of a smaller diameter relative to the con-
necter 712, thereby allowing the connecter end 713 to
seat within the neck counter-bore 714. To substantially
inhibit rotational movement of the bone plate head 100
when the connecter end 713 is inserted and seated in
the neck counter-bore 714, a flange 711 may be fixed to
one side of the connecter end 713. The flange 711 would
typically key into a corresponding notch 710 located in
the top aspect of the neck counter-bore 714. A threaded
locking screw 708 may then be inserted to engage with
a non-through threaded hole 709 located in the neck 300.
The centerline of a threaded hole 709 being approximate-
ly concentric with the central axis of the neck 300. The
preferred location of the threaded hole 709 opening being
from the bottom of the neck counter-bore 714 and running
to approximately the mid-shaft of the neck 300. An ex-
tended sheath (not shown) may be utilized in the alter-
native embodiment to cover the plurality of bone screw
holes 106, 107, 108, 109 and the head locking screw
708. Benefits of having a modular bone plate head 100
include intraoperative customization and inventory flex-
ibility.
[0056] FIG. 25 illustrates another embodiment of the
present invention, an intramedullary bone plate with
sheath 10. This alternate embodiment may be used for
treatment of fractures in bones larger than the radius. As
seen in FIG. 25, the intramedullary stem 200 is relatively
straight in both the sagittal and coronal planes, with the
cross-section of intramedullary stem 200 being substan-
tially circular. The angle which is formed by the neck 300
that may fix the intramedullary stem 200 to the bone plate
head 100 is approximately ninety degrees relative to the
intramedullary stem 200. As shown in FIG. 25, the prox-
imal portion 202 of the intramedullary stem 200 may be
tapered forming a bullet-like shaped end for insertion into
the medullary canal of the fractured bone. Additionally,
at least one transverse hole 706 is located along the
length of the intramedullary stem 200, allowing for the
insertion of a pin or screw for implant fixation purpose.
[0057] Although the preferred embodiments have
been depicted and described in detail herein, it will be
apparent to those skilled in the relevant art that various
modifications, additions and substitutions can be made
without departing from its essence and therefore these
are to be considered to be within the scope of the follow-
ing claims.

Claims

1. An intramedullary bone plate device (10), compris-
ing:

an intramedullary stem (200) element config-
ured to provide fixation within a medullary canal
of a bone;
a modular bone plate head (100) element having
a top surface, a bottom surface, a lateral side,
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a medial side and a connector (712) element,
wherein the medial side comprises an outwardly
extending member (103), the medial-lateral
width of the modular bone plate head (100) el-
ement being greater or equal to one half the
proximal-distal length of the modular bone plate
head (100) element, wherein the connector
(712) element (712) extends in a downward di-
rection and is fixed to a proximal edge of the
modular bone plate head (100) element;
a neck (300) element fixed to an end of the in-
tramedullary stem (200) element and configured
to couple to the modular bone plate head (100)
element;
a locking screw (708); and
wherein the locking screw (708) is configured to
connect the modular bone plate head (100) el-
ement to the neck (300) element.

2. The intramedullary bone plate device of claim 1,
wherein the connector (712) element comprises a
connector end (713), a hole (707), the hole (707)
passing thorough the connector (712) and the con-
nector end (713), wherein the hole (707) receives
the locking screw (708).

3. The intramedullary bone plate device of claim 2,
wherein the connector end (713) further comprises
a flange (711), wherein the flange (711) extends ra-
dially from the connector end (713) to inhibit rotation
of the modular bone plate head (100) element when
attached to the neck (300) element.

4. The intramedullary bone plate device of claim 1,
wherein the neck (300) element extends in an up-
ward direction and further comprises a central axis
and a hole (709) having a centerline, wherein the
centerline of the hole (709) is concentric with the
central axis of the neck (300) element.

5. The intramedullary bone plate device of claim 4,
wherein the hole (709) further comprises a distal
counter-bore (714), the counter-bore (714) being
configured to receive and secure the connector end
(713) of the connector (712).

6. The intramedullary bone plate device of claim 4,
wherein the hole (709) is threaded and threadingly
engages the locking screw (708) when the locking
screw (708) is inserted through the hole (707) to at-
tach the modular bone plate head (100) element to
the neck (300) element upon assembly of the in-
tramedullary bone plate device (10).

7. The intramedullary bone plate device of claim 1,
wherein the outwardly extending member (103) is
angled in a downward direction and further compris-
es at least two holes (112, 113) (114, 115) completely

therethrough, and a longitudinal channel (117) (116)
within the top surface of the outwardly extending
member (103) connecting the at least two holes.

8. The intramedullary bone plate device of claim 1,
wherein the top surface of the modular bone plate
head (100) element comprises a sheath recess (105)
having a top surface therein.

9. The intramedullary bone plate device of claim 1,
wherein the modular bone plate head (100) element
further comprises at least one completely there-
through hole (106, 107, 108, 109).

10. The intramedullary bone plate device of claim 8,
wherein the modular bone plate head (100) element
further comprises a plurality of completely there-
through holes (106, 107, 108, 109, 111) located with-
in the sheath recess (105).

11. The intramedullary bone plate device of claim 10,
wherein the plurality of holes:

(a) are longitudinally and laterally (106, 107) dis-
placed within the sheath recess (105);
(b) includes at least one hole (109, 111) having
a centerline being about normal to the top sur-
face of the sheath recess (105), and/or;
(c) includes at least one hole (106, 107) having
a centerline being angled to the top surface of
the sheath recess (105).

12. The intramedullary bone plate device of claims 1 or
11, further comprising a sheath (400) element having
a top surface and bottom surface, wherein the sheath
(400) element has at least one hole (401) having a
centerline being about normal to the top surface of
the sheath (400) element; further comprising a cir-
cular groove (405) in the bottom surface of the sheath
(400) element with the circular groove (405) being
approximately concentric to at least one completely
therethrough hole (106, 107, 108, 109, 111).

13. The intramedullary bone plate device of claim 12,
wherein the sheath (400) element has at least one
of two raised nobs (402) and recesses (407) fixed to
its bottom surface; the sheath (400) element being
configured to attach to the modular bone plate head
(100) element.

14. The intramedullary bone plate device of claims 1, 8,
and 12:

(a) wherein the sheath (400) element is config-
ured to be fixed within the sheath recess (105),
wherein the sheath (400) element is fixed within
the sheath recess (105) with a threaded screw,
(b) wherein the sheath (400) element covers
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said plurality of holes, and/or;
(c) further comprises a means for substantially
inhibiting any movement of an inserted bone
screw (500), wherein said means comprises a
sheath (400) element fixed to a sheath recess
(407).

15. The intramedullary bone plate device of claim 1,
wherein the intramedullary stem (200) element fur-
ther comprises a distal portion, a mid-shaft portion
and a proximal portion, wherein:

(a) the distal portion (201) and mid-shaft portion
(203) of the intramedullary stem (200) element
is straight in the sagittal plane and the proximal
portion of the intramedullary stem element (200)
is curved in the sagittal plane; and
(b) the diameter of the proximal end of the distal
portion tapers in the mid-shaft portion (203) until
the diameter matches the smaller diameter of
the proximal portion (202) of the intramedullary
stem (200) element, and/or;
(c) the intramedullary stem (200) element is con-
figured to provide fixation within a medullary ca-
nal of a bone, wherein the configuration com-
prises full circumference, longitudinal flutes
(204) extending from and including the distal
portion (201) to the mid-shaft portion (203).
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